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Neuropeptide Y antagonists. 

© Antagonists 0' NPY *f!icn are derivatives of nat* 
uraiiy occurring NPY Tre antagonism is confirmeo 
using conventional competitive binding ano bio- 
cnomical assays and tne use of these derivatives tn 
a variety of conditions m which neurooeot de Y «s 
implicated is also described. 
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Niuftorarnot y antaoonists 



TNt Mw^ntion to nov«i p«ptid« d«fiva- 

tnm wtwcn ar* antagonitu ol n«uropeptid« Y. 

Rorofw n«tjrop«ptidt Y (pNPY) it a 36 amino 
acid r«sidu« pwtida that betongs to a uriqua fam- 
ily of ptptidat having a wide distribution through* 
tout mo contral 9n6 ponphoral nirvous systoms. 
Wo co piora for NPY aro found m the contral norvous 
tyaiam and ^ tho ponphory In iho bram. NPY m a 
potanc stimulator of food rfitaka. stimutatos loutinix* 
mg hormono, growth hormono and prolactin, and 
producM cardlovaacuiar daprMSion. NPY is also a 
potant ponphoral vasoconstrictor and has boon ra- 
pofiad 10 cauao transiont myocardlat lachaamla is 
pftttonts with angina pocions. Antagonism of thoso 
affocts ts oxpoetod to rosmt in roducod blood pras- 
sura v)d accordingly antagonists of NPY ara ax« 
poctad to ba useful in the treatment of hyperten- 
sion, vasospasm, and angtna. and useful for the 
sup pr e ssi on of appetite. NPY has been shown to 
be a poterii bronchoconstnctor and has been im- 
paeated in the regulation of the resting tome of 
•rways. NPY antagoNsts would block the NPY 
indLced constriction and result in bronchodilatlon. 

Novel peptide derivatives of formula 1 Y-P-S- 

IC*P«0-c •••Xa -H-C-Y-Xi - A -C-H-H-Y-X* •N-t-X« -T-H- 

l-it-Y-Te 1 

wherein 

X} is S or A: 

X) is S or A: 

X* is U I. M. Nle. or V: 

Xi is L. t. M. Nle. or V. 

Tc is on* 01 nhr': 

wfmmtn R is a hydrogen or a (C*-4>alkyi group: 
• is a group of the structural formula -NH-<CH2)«- 
COa-: 

whoretn n is an integer of from t • 11 and the 
pharmaceuticaliy acceptafiia salts thereof aro an- 
tagonists of neuropeptide Y Those peptide deriva- 
tives inhibit NPY-induced contractions of mouse 
spleen. 

The foHowir>g common abbreviations of the 
amino acids and amino ano carboxy terminal 
groups are used throughout this specification: 
Ala (or A) • alanine 
Val (or V) • valine 
Leu (or L) • leucine 
lie (or I) - isoieucine 
Pro {or P) • proline 
Met (or M) • methionine 
Ser (or S) * serine 
Thr (or T) • threonine 
Cys (or C) - cysteine 
cys (or c) • D-cysteme 
Tyr (or Y) • tyrosine 



Asn (or N) - asparagtne 
Asp (or 0) • aspartic acid 
Lys (or K) • lysine 
Arg (or R) • arginine 
S His (or H) • histidine 
Nle - norteucine 
Aoc • S-aminooctanotc acid 
0 • -NHj 

An alkyi group is taken to include straight. 

to branched, or cyclic alkyl groups, for example, 
methyl, ethyl, propyl, isopropyl. butyl, isobutyi. tert - 
butyl, pentyt. isopentyl. sec-pentyi. cyclopentyl. 
hexyl. isohexyl. cyclohexyi and cyciopentyimethyl. 
An acyt group of from 2 to 10 carbon atoms is 

rs taken to include sUaight. branched, cyclic, satu- 
rated and unsaturated acyi groups having 1 or 2 
carbonyl moieties per group, for example, acetyl, 
benzoyl succinyi. matey i. and glutaryt Those pep- 
tides wherein the amino group of the amino termi- 

M nal amino acid is substituted with two aikyi or acyl 
groups are also considered to be withm the scope 
of the peptides of this invention. 

The natural amino acids. w:th !he exC€-ption of 
glycine, contain a chirai carton atom. Unless nther- 

n wise specirtcaily indicated, the optically active omi- 
no acids, referred to herein, ara of the L-configura- 
lion. 

The polypeptides of formula i can form phar- 
maceuticaliy acceptable salts with any ncn-ioxic. 

30 organic or inorganic acid, illustrative inorganic ac- 
ids which form suitable salts include hydrochloric, 
hydrobromic. sulphuric and phosphoric acid and 
acid metal salts such as sodium monohydrogen 
orthophosphate and potassium hydrogen sulfate. 

35 Illustrative organic acids which form suitable salts 
include the mono, di and tricariX)xylic acids, illus- 
trative of such acids are. for example, acetic, 
glycolic. lactic, pyruvic, malonic. succinic, glutaric. 
fumartc. malic, tartaric, citric, ascorbic, maletc. 

40 hydroxymaleic. benzoic. hyoroxybenzoic. 
phenyiacetic, cinnaniic. salicylic. 2-phenoxyben2oic 
and sulfonic acids such as methane sulfonic a<:id 
and 2-hydroxyethane sulfonic acid. Salts of the 
carboxy terminal amino acid moiety include the 

4S non-toxic carboxylic acid salts formed with any 
suitable inorganic or organic bases. Illustratively, 
these salts include those of alkali metals, as for 
example, sodium and potassium; alkaline earth 
metals, such as calcium and magnesium: light met- 

30 als of Group IIIA including aluminum; and organic 
primary, secondary and tertiary amines, as for ex- 
ample, trialkylamines. Including tnethyiamine. pro- 
caina, dibenayiamtne. l-ethenamme. N.N -oiben. 
zytethylenediamine. dihydroabietyiamme. N (tower)- 
aikylpiperidine. and any other suitable amme 
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At wffi «ny generic group of chemical com* 
pounds, ctft^n groups ve preferred. Applicants 
prefer those peptide denvatives of formuta i 
wherein X2 is alanine (A). Appticants also prefer 
those peptide derivatives of formula 1 wherein Xs 
is serine (S). as well as those peptide aertvatives of 
tormuta 1 wherein Xa or Xs is isoleucine (t). 
wherein Tc « NH3 and wheretn # is Aoc. The ffwst 
preferred peptide derivative of formula 1 is the^ 
peptide denvabve of formula 2. ~ 



( 1 

Y*^«$*K«^-0*C •A00*A«A-C-Y-8-A«L-R*H-Y-l*N*L*l* 
T.|M^Y^ 2 

The proteins of this invention can be prepared 
by a vtfiety of procedures readily known to those 
skiHed in the art Such procedures include the soitd 
phase sequential procedure which can be per- 
formed using established automated methods such 
as by use of an automated peptide sythesizer. 

The resin support employed can be any suit- 
able resin conventionally employed in me art for 
the soHd phase preparation of polypeptides, prefer- 
ably polystyrene which ha« been cross*llnked with 
from 0.5 to about 3 percent divinyl benzene, which 
has been either converted to tr>e p-methytberu* 
hydrylamine or benzhydrylamine derivative (for C- 
terminal amides) orchloromethyiated or hydrox- 
ymethylated to provide sites tor ester formation 
with the irtttiaily introduced a-amino protected ami- 
no acid (for producing C-terminal alkylamides) and 
esters. 

An example of a hyCrsxymelhyi resm Is de- 
scrit)ed by Bodanazky. et al.. Chem. Ind. (London) 
38. 1597-98 (1966). A chicromethylated resm is 
commercially available from Bio Rad Laboratories. 
Richmor^. CaJifornia. and the preparation of such a 
resin is described by Stewan et al., "Solid Phase 
Peptide Synthesis" (Freeman & Co.. San Francisco 
1969). Chapter 1, pp. 1-6. The protected amino 
acid can be bound to the resm by the procedure of 
Gisin. Heiv. Chem Acta. 56. 1476 (1973). Many 
resin bound, protected ammo acids are commer- 
cially available. As an examoie. to prepare a poly- 
peptide of this invention wherein the cart>oxy termi- 
nal end is a Thr residue, a tort-butyioxycarbonyi 
(Boc) protected Thr twund to a b#)nzylaier1. hydrox- 
ymethylated phenylacetamtdomethyl (PAM) restn 
can be used and is commercially available. 

Following the coupling cf the a-amino protect- 
ed amino acid to the resin support, the protecting 
group is removed using any suitable procedure 
such as by using trifluoroacetic acid in methylene 
chloride, trifluoroacetic acid alone, or HCl in diox- 
ane. The deprotection is earned out at a tempera- 
ture of between O'C and room temperature. Other 
standard cleaving reagents and conditions for re- 
moval of specific o-amino protecting groups may 



t)e used. After removal of the a-ammo protecting 
group the other ammo protected ammo acids are 
coupled step-wise in the desired order Alternative- 
ly, multiple ammo acid groups may be coupled by 
5 the solution method prior to coupling with the resm 
supported ammo actd sequence. 

The a-ammo protecting group emoioyed with 
each amino acid introduced into the ooiyoeotide 
sequence ma/ be any- such protecting group 
to hnown to the art. Among the classes of o-ammo 
protecting groups contemplated are (i) acyi type 
protecting groups such as: formyi. ^riii.ioroacetyi. 
phthalyi. toluenesulfonyi (tosyi). benzenesuifonyi. 
nitro-phenylsulfenyl. tritylsulfenyi. o-mtrcphenox- 
fS yacetyl and a<hlorobutyryi: (2) aromatic urelhan 
type protecting groups such as benzyioxycarbonyl 
and substituted benzyloxycarbonyi. such as p- 
chlorobenzyloxycartwnyl. p-nitrobenzyl- carbonyl. 
p-t)romober«yloxycart)onyl. p-methoxybenzylox- 
70 ycart)onyl, 1 -(p-biphenyl-ylh 1 -methy lethoxycar- 
bonyl. a. o-dimethyl-3.5-dimethoxybenzyioxycar- 
bonyl and benzhydryioxycarbonyl. 9-ftuorenyi- 
methoxycarbonyi (Fmoc): (3) aliphatic urethan pro- 
tecting groups such as tert-butyloxycarbon-i (Boc). 
« diisopropytmethoxycarbonyl. isopropyioxycarbonyl. 
ethoxycarbonyt and allyloxycarbonyl: (4) cycloalkyi 
urethan type protecting groups such as cydopen- 
tyloxycart>onyl. adamantytoxy carbonyl and 
cyclohexyloxycarbonyl; (5) Ihio urethan type pro- 
10 tecting groups such as phenyithiocarbonyi: (6) alkyl 
type protecting groups such as tnphenylmethyi 
(trityi) and benzyl: and (7) tnalkyisiiane groups 
such as trimethylsilane. The preferred o-ammo pro- 
tecting group IS tert-bulyioxycarbonyt and Fmoc. 
js The selection of an appropriate coupling 

reagent 13 within the skill of the art. A particularly 
Suitable coupling reagent where the ammo acid to 
be added is Gm. Asn or Arg is N.N -diisopropylcar- 
bodiimide and l-hydroxybenzoiriazoie. The use of 
40 these reagents prevents minle and lactam forma- 
tion. Other coupling agents are (1) carbodiimides 
(e.g.. N.N -dicyclohexylcarbodiimide and N-ethyi- 
N -(-y-dimethyiaminopropylcarbodiimide): (2) 
cyanamides (e.g.. N.N-dibenzytcyanamide); (3) 
ds ketenimines: (4) isoxazoiium salts (eg.. N-ethy(-5- 
phenylisoxazoiium-3 -sulfonate; (5) monocyclic ni- 
trogen containing heterocyclic amides of aromatic 
character containing one through four nitrogens in 
the ring such as Imldazoiides. pyrazoiides. and 
30 l.2.4.inazolides. Specific heterocyclic amides that 
are useful include N,N -carbonyidiimtdazoie and 
N.N--afbonyl-di-l.2.4-tnazole: (6) aikoxyiated 
acetylene (e.g., ethoxy acetylene): i'n reagents 
which form a mixed anhydride with the carDoxyl 
55 moiety of the amino acid (e.g.. ethytchioroformate 
and isobutylchloroformate) or the symmetncat an- 
hydnde of the ammo actd to be coupted (e.g.. 
(Boc-Ala)2-0) and (8) nitrogen containing 
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haterocvciic compounds having « nydfO*y grouo 
<y* on« fing nitroQan <e g . N»hydroxyO'*tnajimi<3e. 
N*ftydfO«y»ucctnimid« and t-hyOrO'yt^n- 
iotnuoia). Oth«r activating raagantt and th*if us# 
m p«ot>d« coiipttng ar« d«scnbed 07 Kapocr X 
Ptiym. Sci ■ 59. pO 1-27 (1970) Appiica* I3 p/e'l? 
the usa ot th« synnmetncai anhydride as a co*:pi.r.g 
raagent tor aJl ammo acids except Arg. Asn and 
cm. 

£ach protected ammo acid or ammo ^-'d se- 
quence If tntrodueed mte tr»e sotid pnaae reactor m 
about a (bur-fold excess and tne coupimg is earned 
out in a medium of dimemyiformamide methylene 
chioride (1 i> or m dtmethyilormemide alone or 
preferably methylene cnioride aione m cases 
where incomplete couphng occurs, tne coupitng 
procedure if repeated before removal of the o« 
amino protecting group, poor to the coupfmg of the 
next ammo acid in the solid phase reactor The 
success of the coupHng reaction at each stage of 
the synthesis is monitored by the rtinhycnf^ reae* 
tion as described by E Katter ei ai. Anaiyt 
B<ochem. 34. 595 (1970). 

After the desired ammo acid sequence has 
been obtained, the peptide is removed from tne 
resm. This can be don^ by hydroiys»n such as by 
treatment of the ret Lound polypeptide with a 
solution of dimethyl sulfide, p-cresoi and thtocresoi 
in liquid hydrofluonc acid. 

As IS Icnown in the art of solid pnase peptide 
tymheeis many of the ammo acids bear func* 
tionaMies requtnng protection dunr>g the Cham 
orepM'ation. Tho use and selection of the appro* 
pnate protectir>g group is wtthm tne ability of those 
skilled ir. the art and will depend upon the ammo 
acid to be protected and the presence of other 
protected ammo acid residues on the peotide The 
selection of such a sid^ cham protecting grouo *t 
critical in that it must be one which *s noi removed 
dunr^ Cleavage of the protecung group ol the a* 
amir>o mo*ety. For exampte. suitable side chain 
protecting groups for lysme are benjyloxycarbonyi 
and substituted benxyioxycarbonyi. s«*d su*3Stituent 
being selected from haio (eg., chioro. bromo. 
fluoro) ar^ nitro (e.g . 2<hiorobenzy»OMycarbonyi. 
p-nitrobenryio»vcarbonyl. 3.4-dicniorobenzyio«- 
ycarbonyl). tosyl. l-amy»o<ycarbonyl. t-butyio<ycar- 
bonyl and Otisopropyimethoxycartdonyl The aico- 
r>oiic nydrosyi group of tnreoome and sertr>e can 
be protected with an acetyl, benzoyl, tert-butyi. 
tfityl. benzyl. 2.6-diChloroben2yi or ben2ylo<ycar- 
bonyt group The cartx>xyiic group of Aspanic acid 
and Glutamic acid can be protected wtth « benzyl 
or cyclonexyi group. The preferred protecting 
group is benzyl. 

These groups can be removed by procedures 
welt known m the an. Typically protectmg group 
removal is done after the peottoe cnem synthesis is 



complete Dui the pror<9ct'ng -jrcucs can ce re- 
moved at any other accrocrtate time 

The aciiity of the cectcie ce'-^vafives fcmu a 
1 to act as antagonists d "eurcc^cfoe v can te 
i oemonstfated by the aCiiity of s^cn cecnces to 
comoete *tlh tcdmared r^urcceotice / fcr receo- 
tors uSir^ the met^od d ai E-^r X 

Pcoi. 145:21-9 (1988) - l-Bottcn-HLintef-reu- 
ropebtioT^ (BHNPY Amershami Croing ^as car- 
»o fted Out m ptg spleen cuce merrcrares Mem- 
branes from *ro2«n lotee" *sre c^ecarec as 'le- 
$crtt)ed previoufiy 'or racnyicmin c^ot'Ce tinomg 
Studies (Buck et ai.. i984) An anauci of -p-mcrare 
preparation (aoprojftmateiy I5 mg :issoe» '*as 
'5 cubated at room temperature 'or 2 *'r m tuffer tpH 
7 4) containing the peptide analog, i30 mM NaCl. 
2.7 mM KCI. 2 mM MgCia 1 8 mM CaCi; 20 mM 
mEPES. a mg.ml BSA. 40 ug mi bacuracm. 4 
ug ml teuoeptm ar^ 4 ug moi chymostann BhnPV 
JO was included m a concentration of 0 i nM ano non- 
specific b«r»ding was determined by me mciusion of 
1 uM pNPY Samples *ere rapioiy *Mi*^red over 
Whatman QFC 'titers presoahed overn.qri n 0 5% 
msione (type iI*AS Sigma) and «asrea "^o 'imes 
js *ith ice<oid. plain HEPES-sait bu'ter (pH 7 4| iC*: 
values lor test pepi»ces were -aicuiateo 'rem 6 to 
10 pomi competition curves Utiiiimg this pfoca- 
dure the peptide derivative of Ejcamco ^ ^as found 
to have an iCia of < 300nM 
30 By virtue Of Ihd ability of the ceciice deriva- 

tives of this invention to act as antat^cnists of 
neuropeptide v. the compour»os possess /aioaoie 
poarmacotogic procerties such as nypcter-sive. 
vasospasm. vaspOiiatmg and antihyoenensiv*. activ 
« ity as *eii as depression fooo ir:-.'-e -esire and 
repression ol leutinizirg rprmone secretion Stg- 
mticant medical uses of tn© nPY aru^jcnists cf tnis 
invention are as antthype'tensive agents artiar.- 
gmai agents. antivasospasmo(<cs ano as aocettte 
M> depressants. 

The cose of a peptide derivative o< i^is inven- 
tion required to antagonize neurocecuce v and 
therefore proouce a hypotensive, antih/oertersive. 
vasodilator cr other pnarmacoiog'cai or medical 
4S effect ts from 0 2 mg kg to 250 mg of patient 
tjody weignt per day deoenomg on *re cartert tre 
seventy of tne thrombotic condition '0 DO created 
and the peptide oenva:;ve selected T-e suiiat/te 
dost lor a particular patient can ce ro.irjt'y "teter- 
$0 mined PreieraDiy from 1 10 4 C3iiy r'T^os -vcu'd cc 
administered lypicaiiy v»ith from 5 mg to lOO i^g of 
active compound oer dose 

Hypotensive, antihypertensive, anc /asccnaicr 
therapy is indicated for the treaimen aro preven- 
1S lion of a variety of conditions. partiCuiafiy co^cnary 
artery and cerebrovascular disease s-cn a^ ny 
penension and angma. Those e»pe"ef-ceo tr.s 
field are r^adiiy jware 0' me circ j^f^sianros '^(:(jir- 
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ing such therapy The term "patient" used herem is 
taken to tiean mammals such as primates, includ- 
ing humans, sheep, horses, cattle, pigs. cogs. cats, 
rats and mice. 

Aithcugn some of the peptide derivatives may 
survive passage through me gut tonowtng oral ad- 
ministration applicants prefer non-oral administra- 
tion, fot example, subcutaneous, intravenous, m- 
tramuscuiar or imraoentoneai: administration by de- 
pot injection: by implant preparation; or by applica- 
tion to the mucous membranes, such as. that of the 
nose throat and bronchial tubes, for example, m an 
aerosol can containing a peptide denvaiive of this 
invention m a spray or dry powder lorm. 

For parenteral administration the compounds 
may be administered as miectabie dosages of a 
solution or suspension of the compound m a phys- 
lOlog caiiy accepubie diluent with a pharmaceutical 
earner which can be a stenie liquid such as water 
and Oils with or wimoui the addition ol a surfactant 
and other pharmaceuticaily acceptable adiuvanis. 
Illustrative of oiis which can be employed m these 
preparations are those of petroteum. animal, vege- 
table, or synthetic ongm. for example, peanut oil. 
soybean oil. and mineral oil in general, water, 
saline, aqueous dextrose and related sugar solu- 
tions, etnanoi and giycots such as propylene glycol 
or polyethylene glycol are preferreo uquid earners, 
particularly tor injectable solutions. 

The compounds can be administered m the 
form of a depot injection or implant preparation 
w^:ch may be tormuiaiec m such a manner as to 
permit a susiamec release o( tne active mgreOieni. 
The active ingredient car ce ccmpresseo mio pel- 
lets or small cylinders *no impianteo sub- 
cutanecusiy or intramusc-iady as aeoot mieciicns 
or implants implants rnay emcioy men materials 
SLcn as oicaegraoatie cciymers or syrtnetic sili- 
cones. *cr examoie. Si*as:ic. -i"ccne rucoer manu- 
laciurec by tne Dow-Cof-ing Ccrocration 



EXAMPLES 

This invention iS •lluS:rateC Dy ine fCiiGwtr.Q. 
nonnmittng examples 

EXAMPLE 1 



PREPARATION OF 



1 1 

y.p.S-K-P-D-c -AcC'A-R-C-V'S-A.L-R'H.y-i-N.L-l' 



The title peptide derivative was synthesized on 
a 0.5 mmol scale by soiid-phas-* methods on p- 
5 melhylbenzhydrytamine resm (0.40 mmoi g: Pep- 
tides Intl.) using tix Applied Biosystems Model 430- 
A Peptide Synthesizer. All residues were double 
coupled as the symmetrical anhydrides d the N** i- 
Boc-protected ammo acids with the exception of 
to Arg and Asn which were double coupled by the 
OCC HOBT methodology. The side chain protec- 
uon was as follows: Arg(Tos). Asp(Chx). Cys« 
(pf^^eBzl). His(ToS). SertBzl). Tyr(2-Br2) LvS(2-Cl2. 
Thr(Bzl). The peptides <0.25 mmoi meory) were 
ti delved from the resm- support and ceorotected m 
liquid HF containing 5% anisoie at -5* C tor 40 mm. 
After removal of the HF in vacuo the peptide was 
•extracted from the resm with 30*'« acetic acid and 
water. The extract was diluted to i liter, 'he pH 
20 adjusted to between 8 and 9 with ammo.-iium hy- 
droxide and 001 N potassium femcyamde was 
added until a yellow color persisted (approx. 25 
mo. After stirring for 30 mm. the pH was lowered to 
<5 with glacial acetic acid and the solution was 
« stirred with 25 ml of settled AG 3-X4A resm (Bio- 
RaO) for ? hours. The solution was filtered from the 
resm and tyoohiiized. The peottoic matanai that 
remained was purified by preparative hPlC" on a 
Oynamax C-l8 column (41.4 x 250 mm; Ramm) 
30 using acetonitnle in 0.1 *o tnfluoroacetiC acid as an 
etuani. The purity and identity ot the peciide were 
assessed by analytical HPLC (Vynac 2i3TP54 col- 
umn. 4.6 cx 250 mm. 2 0 ml mm. v. - : 9 Tim line*, 
graoient of i5-40*»o acetonitnle m 0 1% TFA over 
35 25 mm), ammo acid analysis (AAA> (6 N hCI con- 
taining 8% pnenoi: i06*C. 20 and 40 rir^ and fast 
atom oomoardmeni-mass soectrcmetry 'FAB-MS)- 
(M-Scan Ltd.) 

AAA* B-1 96. T-i 03. S-l 62. P-i 88 96. i-2 84, 
4/: L-2 14. Y-4 04. H-i 09. R-4 06 
■•6N HCi. 24 Mr 106* C 
FAB-MS (M * HI* 33n 2 : 1 mu. 



J5 Claims 

t A peptide oenvaiive of ine fee"-- a 

Y.P-S-K-P-D-C -9-X:.R.C-Y.X:.-A.LR-H.Y.X..N-L- 
50 XvT-R-l-R-Y-Tc 

wherein 

X: is S or A. 

X:. .s S or A. 

.5 L. t. M. Nle. or V 
55 X= IS L. I. M. Nl€ Cr V 
Tc IS or' or NHR" 

ivnerem R is a hycrogen cr s (C -C. 3 - • ^r'^^c 
7 -5 a group of the sirucf-ra! '-zrrr-^-.a -.N---CH:'-- 
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COj-: 

wnmmin n ii an integer of from 1-U. or « pher- 
maceuticalty acceptable san thereof. 

2. The peptide derivative of claim 1 wber :m Xa 
if A. 

3. The peptide denvative of ctaim i or 2 
wherein Xj it S. 

4. The peptide derivative of any one of daime 
1 to 3 wherein X* is t. 

5. The peptide derivative of any one o« claims 
1 to 4 wherein Xs is I. 

8. The peptide dehvatrve of any one of daims 
1 to ? wherein e is Aoc. 

r. The peptide derivative of any one of claims 
1 to 6 wherein Tc is NHa. 

8. The peptide derivative of claim i which Is 

Y^.M(4-«0^ .Aoc-A-ll-C-Y.S-A.C-H-M-V-MM.4- 
T4I-I-II-Y.# 

9. A process for prepanng a peptide derivatr^ 
of any orte of claims i to 8 which comprises 
birxiing a suitably protected tyrosine to an ac- 
tivated resin support subsequently hir>dir>g the Oth- 
er alpha amino protected amino acids from proHr^ 
to the carboxy terminal tvTos*f>e to the terminal 
smtno group of the growtr^g peptidic chain which 
has meanwhile been exposed by removing Its ami- 
no protecting group, cleaving the protected peptide 
from the resin, removing any protecting groups, 
subiecting the linear peptide to an oxidative cou- 
pling, and finally iapiating the cyciized peptide or a 
pharmaceutically acceptable salt thereof. 

10. A peptide derivative or a pharmaceutically 
acceptable salt thereof according to any or>e of 
claims 1 to 8 or a mixture thereof for use as a 
pharmaceutically active compound. 

1 V A peptide derivative or a pharmaceuticaily 
acceptable salt thereof according to any or>e of 
claims 1 to 8 or a mixture thereof for the ueatmeni 
of ditorders requiring antagonizing a neuropepude 
Y receptor. 

12. A peptide denvauve or i pharmaceutically 
acciptabie salt thereof accoroirg to ar.y one of 
claims 1 to 8 or a mixture tfiereof for the treatment 
of hypertension. 

13. A peptide derivative or a pharmaceutically 
acceptable salt thereof according to any one of 
claims 1 to 8 or a mixture thereof for the treatment 
of angina. 

14. A peptide derivative or a pharmaceutically 
acceptaole salt thereof according to any one of 
claims 1 to 8 or a mixture thereof for the suppres- 
sion of appetite. 

15. A peptide derivative or a pharmaceutically 
acceptable salt thereof according to any one of 
claims 1 to 8 or a mixture thereof for the treatment 
of vasospasm. 

16. A pharmaceutical composition containing a 



peptide derWat^ or a oharmaceuticaiiy acceptable 
salt thereof according to any one of claims i to 8 
or a mixture thereof and optionally a pharmaceuti- 
cally acceptable earner andor diluent 
5 17. The phvmaceubcal composition according 

to claim 16 lor the treatment of disorders requinng 
antagoTHzir^ a neuropsiptide Y recapior. of hy 
p^rtertaion. of arv*^* the suppression of appeute. 
or the treatment of vasospasm. 

ro 

Ci»ms for the following Contracting State Cn 

t . A peptide derivative of the formula 
f > 

n Y.^-«-K-^-0< .#.Xa.|l-C-Y-Xi-A.L-«-M.Y-X.-H.L- 

XfT-n-MI-Y-Tc 

wherein 

X| is S or A; 

Xi is S or A. 
10 X4 is U I. M. file, or V; 

X« is U I. M. NIe. or V: 

Tc is Ofl' or NHR': 

wherein fl' is a hydrogen or a -C. ) aikyi group; 
a is a group of the suucturai formula -nmhCMjU- 
M COi ; 

w^ein n is an integer of from i-n. or a phar- 
maceutically acceptable salt thereof 

2. The peptide derivative of claim i «x.^erein 
is A. 

30 3- The peptide derivative of ctaim i or 2 

wherein X] is S- 

4. The peptide derivative of any one of claims 
1 to 3 wherein X* is I. 

5. The peptide derivative of any one of claims 
35 1 •o 4 wfierein X* is I. 

6. The peptide derivaDve of any one of claims 
1 to S wherein « is AOC. 

7. The peptide denvative of any one of claims 
1 to 6 wherein Tc is NHj. 

40 8. The peptide denvative of claim t wmcn is 

Y*P-8-K-P-0*C .Aoc-A-W C-Y-S-A L n-H-Y I N-L-l- 
T.R.|.n.Y-# 

45 9. A process for preparing a peptide derivative 

of any one of claims i to 8 which comprises 
binding a suitably protected tyrosine to an ac- 
tivated resin support, subsequently bmcmg the oth- 
er alpha amino protected amino acids from proline 

50 to the carboxy terminal tyrosine to the terminal 
amino group of the growing peptidic chain which 
has meanwhile been exposed by removing its ami- 
no protecting group, cleaving the protected peptide 
from the resin, removing any protecting gro»jps. 

55 sutJiecting the linear peptide to an oxidative cou- 
pling, and finally isolating the cyclized peotioe or a 
pharmaceutically acceptaoie salt thereof 

10. A peptide derivative or a pnarmaceuticaliy 
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«cc#pUM Mtt ^mc4 •ccording to afty ©«• of 
C^mnt 1 to 8 or a mixturo th«rool for u«0 M a 
phvmacMicaity activo compound. 

ti. A poptibo donvsttv* or a pfwmacoubcaKy 
accopuM tan thoroof according to any ono of 
ctttmi I to S or a mixtura thoraof tor tho uoatmont 
of diaordora ropuinftg aniagoniztng a nturopopbdo 
Y rocoplor. 

12. A poptida dorivativ* or a pharmacauticaily 
acca p tt b*o aafi m«rMf according to any ono of 
ct«m« 1 to • or a mmtura Mraof for tfto Iroaimont 
of Hyportonaten. 

t). A popMa dor»vao«« or a pfwmacouoeaity 
aec^pttbfo aaft ihoroof according to any ono of 
cl«m0 1 to • or a mixiura martof for mo traatmont 
If angma. 

U. A papcida dartvatrvo or a phmmmMMHy 
ac c a pt i Wa aafI tnaraof according to any ona of 
cl»ins t to 6 or a mixtura tharaof tor tho tupprat* 
aion of appotita. 

15. A papttda darivativa or a phamiacauacaify 
accapcabia aalt tharaof according to any ona of 
claims I to 8 or a mixtura tharaof (or tha uaatmant 
of vaaoapaam. 

Claims for ma following Contraciing Stata: ES 

1. \procass for prapartng a papuda darivativ« 
of tha formula 

i 1 

Y.p.8-K-P-0-e -S-X, .P-C-Y-Xj • A-L-H-H-V-X- -H-t- 

X^.T-IM-H-Y-Tc 

«rhara«n 

Xa IS 3 or A; 

Xj IS S or A; 

X4 IS L. I. M. Nia. or V; 

Xi is L. I. M. Nta. or V: 

Tc is OR or NHR": 

wharam r' is a hydrogen or a (C -C*) aikyt group. 
I IS a group of tha structural formula 'NM-iCHjU' 
COi-; 

wherein n is an integer of from i-n. 
which compnsas biryjing a suitably DfOtecJd 
lyrosma to an activated rasm support, subseouantiy 
binding tha other alpha ammo protected amiru) 
acids from proline to the carboxy terminal tyrosine 
to the terminal amine group of the growing peptidic 
chain which has meanwhile been exposed by re- 
moving its amino proteciir>g group, deavtng the 
protected peptide from the res:n, removing any 
protecting groups, subiectmg tne imaar peptide to 
an oxidative coupling, and finally isolating the 
cycii^ed peptide or a pharmaceuticaiiy acceptable 
salt thereof. 

2. The process of ciatm 1 wherem X? is A. 

3. The process of claim i or 2 wnerem Xj is S. 

4. The process of any one of claims l to 3 



wharein X4 ia I. 

5. Tha procaaa of any one of claims 1 to 4 
wharain X« ia I. 

8. Tha procaaa of any one of claims 1 to 5 
3 ^iifmw B IS Aoc. 

7. Th« process of any one oi ctatms 1 to 6 
wfmmt% Tc ta NHj 

8. Tho procoas of claim 1 which 1$ 

90 1 1 

Y-^-»-K-^-CX .AO0-A^-C-Y-S.A.L.R H-Y.|.N.L-»- 
T.|M4I«Y«# 

8. Ua# of a papuda donvative or a pharmecau- 
bcaity accaptabto salt tharaof ooiamjo^e according 

/• to a proc«sa of ^y ona of claims 1 to 8 or o< a 
mmtura iharoof tor the praparatic t«( s pharmacau* 
ocai compoaition. 

10. Uaa of a paptida derivative or a pnar- 
macauticaity accaptabia saji thereof obtainable ac* 

M cording to a procaaa of any ona of ctaims 1 to 8 or 
of a mixture tharaof for tha preparation of a pnar- 
macauticaJ composition (or tha treatment of dis- 
ordars requiring antagonizing a neurooeptide y re- 
ceptor 

7S 11 Use of a peptide derivative or a pnar- 

macautacaily acceptable salt thereof obiamaoie ac- 
cording to a process of any one of C-.-^s 1 to 8 or 
Of a mixture thereof for the preparanor of a phar- 
maceutical composition for the irea» neni of hy. 

X partansion. 

12. Use of a peptide denvati ^ of a pnar- 
macauticatly acceptable salt thereof oota>nabte ac- 
cording to a process of any one of ciaims 1 to 8 or 
of a mmtura thereof for the preparation of a phar- 

» macauticai composition for me ireatmoni of angma. 

13. Use of a peptide derivative} or a pnar- 
macauttcaiiy acceptable salt thereof octainabie ac- 
cording to a process of any one of ctjims t to 8 or 
of a mixture thereof for the prepafat<on of a phar- 

40 maceuticai composition (or the suoc^'^'iS'cn cf ap- 
petite 

14 use of a peptide denvattvo of a pnar. 
maceuiicatly acceptable salt thereoi -ciamaoie ac- 
cording to a process of any one of vaifn!; \ !c 8 or 
45 of a mixture thereof for the 0'«parat'Cr. J a pnar- 
maceuticai composition fc the '.reatm^nt cf 
vasospasm 



50 



35 



7 



